Jan-29-03 05:50pm From-Mosar, Patterson & Sheridan L.L.P. 



+713 623 4846 



T-867 P. 003/01 3 F-001 



i 



PATENT 

Att/. Dkt No. APPMtt191.03/CPI/L/B/PJS 



1. A method for improving metal deposition on a patterned dielectric layer, 
comprising: 

a) cleaning the patterned dielectric layer in a processing chamber with a first 
plasma comprising predominantly argon; 

b) cleaning the patterned dielectric layer in the processing chamber with a 
second plasma consisting essentially of hydrogen and helium; and then 

c) depositing a metal on the patterned dielectric layer after exposing the 
dielectric layer to the first plasma \r\d the second plasma. 



3. The method of claim l\wherein the first plasma consists essentially of argon. 

4. The method of claim 1, wherein the second plasma consists essentially of about 
5% hydrogen by number of atoms\and about 95% helium by number of atoms. 

6. A method for imforoving metal deposition on a patterned dielectric layer on a 
substrate, comprising: 

a) cleaning the patterned dielectric layer in a processing chamber with a first 
plasma comprising predominantly argon, wherein the first plasma is generated by 
supplying a RF power to a coil surrounding the processing chamber and supplying a RF 
power to bias a substrate support member supporting the substrate; 

b) cleaning the patterned dielectric layer in the processing chamber with a 
second plasma consisting essentially of hydrogen and helium, wherein the second 
plasma is generated by supplyingNthe RF power to the coil surrounding the processing 
chamber and supplying the RF pow^r to bias the substrate support member supporting 
the substrate; and 

c) depositing a metal layet; after exposing the dielectric layer to the first 
plasma and the second plasma. 



8. The method of claim 6, wherein the first plasma consists essentially of argon. 
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9. The\method of claim 6, wherein the second plasma consists essentially of about 
5% hydrogen by number of atoms and about 95% helium by number of atoms. 

10. The method of claim 6, further comprising depositing a barrier layer prior to 
depositing the metal layer. 

11. The methok of claim 6, wherein the RF power supplied to bias the substrate 
support member and generate the second plasma is less than the RF power supplied to 
bias the substrate support member and generate the first plasma. 

1 2. The method of claim 6, wherein the first plasma is generated with about 300 W of 
the RF power supplied to the coil and about 300 W of the RF power supplied to bias the 
substrate support member,\and the second plasma is generated with about 450 W of 
the RF power supplied to thefcoil and about 10 W of the RF power supplied to bias the 
substrate support member. \ 

13. The method of claim 6, wherein each of the first plasma and the second plasma 
are maintained in the processing chamber for about 60 seconds. 

14. A method for improving metal deposition on a patterned dielectric layer on a 
substrate, comprising: \ 

a) cleaning the patterned dielecttic layer in a processing chamber with a first 
plasma consisting essentially of argon, wherein the first plasma is generated by 
supplying a RF power to a coil surrounding theWocessing chamber and supplying a RF 
power to bias a substrate support member supporting the substrate; 

b) cleaning the patterned dielectric layer in the processing chamber with a 
second plasma consisting essentially of hydrogen\and helium, wherein the second 
plasma is generated by increasing the supply of the RF power to the coil surrounding 
the processing chamber and reducing the supply of the^RF power to bias the substrate 
support member supporting the substrate; 
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c) depositing a barrier layer on the patterned dielectric layer after exposing 
£ the dielectric layer to the first plasma and the second plasma; and 



d) depositing a metal oft the barrier layer. 



j ^ 1 7. The method of claim 1 4, wherein the second plasma consists essentially of about 
^ t ^ 5% of hydrogen by number of atoms and about 95% of helium by number of atoms. 

18. The method of claim 14, wherein the first plasma is generated with about 300 W 
of the RF power suW ,i6d to the 00)1 and about 300 w of tne RF P ower supplied to bias 
the substrate suppoirmember, and the second plasma is generated with about 450 W 
of the RF power supplled\to the coil and about 10 W of the RF power supplied to bias 
the substrate support memt 

19. The method of claim 14, wherein each of the first plasma and the second plasma 
are maintained in the processing chamber for about 60 seconds. 

20. The method of claim 14, wherein the first plasma is generated at about 0.8 mtorr, 
and the second plasma is generated at about 80 mtorr. 

21. The method of claim 1, wherein the patterned dielectric layer comprises one or 
more features having an aspect ratio greater than 1 r<L 

22. The method of claim 6, wherein the patterned dielectric layer comprises one or 
more features having an aspect ratio greater than 1:1. 



23. The method of claim 14, wherein the patterned dielectric layer comprises one or 
more features having an aspect ratio greater than 1:1. 



24. A method for improving metal deposition on a patterned dielectric layer, 
comprising: \ £ 



Page 4 



T:\CUENTS\APPM\3000-3999\3191 .03\PTO\FROA_1 12902.DOC 



Received from < +7136234846 > at 1/29/03 6:47:30 PM [Eastern Standard Time] 



Jan-29-03 05:51pm Fron-Mow, Patterson & Sheridan L.L. P. +713 623 4846 T-867 P. 006/013 F-001 

PATENT 

Atty. Dkt NO. APPM/3191.03A:PI/UB^JS 

a) cleaning the patterned dielectric layer in a processing chamber with an 
argorrxDlasma; 

bk cleaning the patterned dielectric layer in the processing chamber with a 
hydrogen plasma; and then 

c) depositing a metal on the patterned dielectric layer. 

25. The method ofdaim 24, wherein the argon plasma consists essentially of argon. 

26. The method of claim^4 f wherein the argon plasma comprises argon and helium. 

27. The method of claim 24, wherein the hydrogen plasma comprises hydrogen and 
helium. 

fc 

28. The method of claim 24, whereirXthe hydrogen plasma comprises about 5% 
hydrogen by number of atoms and about 95t& helium by number of atoms. 

29. The method of claim 24, wherein the hyfclpgen plasma comprises about 5% 
hydrogen or more by number of atoms. 

30. The method of claim 24, wherein the hydrogen j^asma comprises about 95% 
helium or less by number of atoms. 

31 . The method of claim 24, wherein the argon plasma physick(ly bombards an outer 
surface of the patterned dielectric layer. 

32. The method of claim 31 , wherein the hydrogen plasma chemicallyVeacts with the 
outer surface of the patterned dielectric layer to reduce oxides formed \n the outer 
surface. 



33. A method for improving metal deposition on a patterned dielectric layer, 
' comprising: \ 
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a) patterning a dielectric layer in a processing chamber to form one or more 
features having an aspect ratio greater than 1:1; 

b) cleaning tire patterned dielectric layer in the processing chamber with a 
first plasma comprising predominantly argon; 

c) cleaning the patterned dielectric layer in the processing chamber with a 
second plasma comprising abW 5% hydrogen by number of atoms and 95% helium by 
number of atoms; and then \ 

d) depositing a metal on the patterned dielectric layer after exposing the 
dielectric layer to the first plasma and the second plasma. 
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